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To all 21:hor it may concern. 
Be it known that I, JAMES M. SMITH, a 

citizen of the United States, residing at Philadelphia, in the county of Philadelphia 
and State of Pennsylvania, have invented 
certain new and useful Improvenients in 
Mufflers for Engines; and I do hereby de 
clare the following to be a full, clear, and 
exact description of the il vention, such as 
will enable others skilled in the art to which 
it appertains to make and use the same, ref 
erence being had to the accompanying draw, 
igs, and to characters of reference marked 
thereon, which form a part of this specifica 
tion. 
This invention has reference. generally, 

to improvements in mulliers for engines: 
and, the invention, relates more particularly, 
to a novel device of the general character 
hereinafter set forth, which is to be em 
ployed in connection with explosive gas or 
other engines for the purposes of deadening 
or muffling the sound made by the exialist 
from the engine-cylinder, the device being 
constructed in the form of an exhauster 
which acts to more readily withdraw the 
exhaust gas from the engine-cylinder and 
dispel the same into the air without noise. 
The present invention has for its prin 

cipal object to provide a novel and sin 
ply constructed, as well as an effectively 
operating, muffling device for engines, 
which is especially adapted for use in 
connection with explosive gas-engines, and 
is more particularly for the purpose of 
allowing the exploded or exiliaist gas as 
it exhausts or escapes from the cylinder 
of the engine to expand iciselessly int() 
a relief-chamber, from which, owing to the 
construction of the muffling device, the ex 
panded (as within, said relief-chamber is 
withdrawn by suction, in the nanner (if an 
ejector and by the primary action of a por 
tion of the exploded gas from the cylinder 
of the engine, and expelled noiselessly from 
an eduction member into the aii'. 

Otheir objects of this invention not at this 
time more particularly enumerated will be 
cleariv understood from the detailed de 
Scription of the present invention. 
With the various objects of the present 

invention in view, the invention consists, primarily. n the novel muffler of the general 
character hereinafter set forth; and the in 
vention consists, furtherinore, in the various 

arrangements and combinations of the sev 
eral devices and parts, as well as in the de 
tails of the construction of the said parts, 
all of which will be more fully described 
in the following specification, and then 
finally embodied in the clauses of the claim 
which are appended to and which form an 
essential part of the said specification. 
The invention is fully illustrated in the 

accompanying drawing, which illustrates a 
muffler showing one embodinent of the prin 
piples of the present invention, the muffler being represerted in transverse vertical sec 
tion, with a certain portion thereof in eleva 
tion, said view illustrating also, in elevation, 
a means of connection of the muffler with the 
exhaust-duct or ducts of an engine-cylinder, 
a portiop of the cylinder being also repre 
sented if said drawing. 

Referring now to the said drawing, the 
reference-character 1 indicates any desired 
construction of cylinder of an explosive-gas 
engine, said cylinder being provided with a 
suitable exhaust-chamber, as 2, with which is 
connected an exhaust-pipe 3, and in which is 
arranged by means of a T-fitting, as 4, or in 
ally other suitable, manner, a Second exhaust 
pipe 5 leading from the usual exhaust cham 
ber in the upper portion of the engine 
cylinder, but not here shown. Connected 
with the Said fitting 4 is a pipe 6, an elbow 
7, and pipe 8, from the screw-threaded 
portion of which the mitfling device em 
bodying the principles of the present inven 
tion is suitably suspended. 
The nulling device consists, essentially. 

of a suitable cylindrical shell, as 9, provided 
at the top with a head 10 and at the bottom 
with a lead 11, the head 10 being formed 
With an annular flage 12 and annular rib 
13. fol'ining an annular groove or depression 
14, and the said head 11 being similarly 
formed with an annular flange 15 and annu 
lar rib. 16, forning an annular groove or de 
pression 17. Packing lings, as 18 and 19, 
are arranged in the respective grooves or de 
pressions 14 and 1, so as to produce tight 
joints between the heads and the respective 
ends of the cylinder or shell 9, as will be 
(early landerstood fron an inspection of the 
drawing. 
The uppor cylinder-head 10 is formed 

with a screw-threaded opening 20 into 
which is serewed the upper screw-threaded 
end-portion 22 of a gas-receiving pipe or 
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duct 28, suitable lock-nuts, 24 and 25 being screwed upon said screw-threaded end-por. tion and arranged upcn the opposite side of 
said cylinder head 10 for securely and rig 
idly securing the said pipe or duct 23 to the 
said cylinder head 10 and within the cylin 
der 9, as will be clearly evident. The ex 
treme upper end-portion of the said duct or 
pipe 23 extends beyond the said lock-nut 
24, and is connected with the screw-threaded 
portion of the pipe 8 by means of an in 
ternally screw-threaded sleeve or union 26, 
so as to establish a direct passage from the 
exhaust-chamber 2 of the engine-cylinder 
into the said pipe or duct 23. The lower 
end-portion of the said pipe 23 is also ex 
ternally screw-threaded, as at 27, and is pro 
vided with an internally screw-threaded 
ring or union 28 which is screwed upon said 
screw-threaded end-portion 27. The said 
pipe or duct 23 is encircled upon its cylin 
drical surface between the said lock-nut 25 
and the said ring or union 28 by means of a suitably coiled relief-spring 29, the purpose 25 
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35 

of which will be presently more fully set 
forth. Screwed into the internally screw 
threaded portion of the ring 28 is the upper 
screw-threaded portion 31 of an eduction 
pipe or piece of tubing 30, the said pipe or 
tubing 30 being provided with a series of . 
suitably placed holes or openings 32 within 
the relief-chamber formed by the cylinder 9, 
and the said pipe or tubing 30 extending 
through a suitable hole or opening 33 in the 
lower cylinder-head 11. The lower end-por 
tion of the said pipe or tubing 30 is also 
externally screw-threaded, as at 34, and 
upon the said screw-threaded portion 34 is 
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a suitable lock-nut 35. The cylindrical wall 
of the pipe or duct 23 is provided with any 
desirable number of suitably disposed holes 
or perforations 36, which radiate toward or 
from the longitudinal central axis of the 
said pipe 23, the centers of the said holes or perforations being preferably arranged in 
such a manner so that they are upon an 
imaginary line, forming a helix, around the 
outer cylindrical surface of the said pipe 
23. Within the lower end-portion of the 
said pipe or tube 23, and suitahly held in 
position by means of the assembled pipes 23 
and 30 and the connecting link 28, substan 
tially in the manner shown in the drawing, 
is a gas-expanding member or element 37, 
said member or element 37 being formed 
with a cone-shaped portion 38 which is 
formed with a narrow inlet 39 and an outlet 
40 extending from the said inlet-portion. 
and said outlet being much wider at its dis 
charge-end, than at the point where it is 
connected with the said inlet-porticin. ... When 
the several oils of the relief-spiring 29 have 
been suitably compressed, so as to lie in close 
contact as illustratel, the coils of the said 
spring will close the previously mentioned member providing a relief-chamber, a 

1,058,661 

holes or perforations 36 in the pipe 23, the 
spring-coils having such residiency so as it 
produce a retarding effect from the escai). 
ing or exhausted gas, steal, or the like 
ing the escape of tile same through ti 
holes or perferations 36 from within 
pipe 23 into the relief-chainber 41 in 
by the cylinder 9 and its heads it) aid i, 
and the passage of the compressed and ex 
hausted gas or steam will be noisele 
effected. Within the said relief-chainber 3. the said gas or steam is permitted to expand 
and thereby lose its expansive power, as will 
be clearly evident. It will be seen fren: 3, inspection of the drawing, that some 
exhausted gas or steam when receivedi viii 
in the interior of the pipe 23 will also ass: 
into the inlet-portion 89 of the gas 
ing member or element 3, the exhalasier 
or steam passing from said inet-line}}}}}&r 
39, in the form of a jet, into the oigt 3'- 
tion 40 and into the ediction tube or pig. 30. 
This portion of the gas of steam as it leases 
the inlet-portion 39 of the said elen 
member 37 stiddenly expands to its 
tent, and in passing downwardly 
the said pipe or duet 30 and pass the is 
perforations 32, creates a vaca in a 3. 
sufficient suction for the withdrawal if iile 
uly expanded and dead gas or stea in wit. 

tf a 

3. 

: 

iii: " : in the relief-chamber 41 from the said ca. ber through the said perforations or icies 
and into the eduction pipe or it be 30 fi 
which the said gas or steam noisele. passes into the air. 
From the above description of the pres: 

invention, it will be clearly seen that in: y : 
devised a simily constructed and effectively 
operating muffler, which is especially a dai: . 
ed for use with explosive gas-engines. iii. 
which may also be used in colnection sizi 
steam and other engines: and, in fact wit is 
mechanisms of the various kinds foll which 
compressed gas or steal or other sli:ile 
medium is exhalisted to deadeu and entirely 
(vei'come the noise made by such exhausting medium. 

in fully aware that the present inven 
tion is capable of changes in the vario is ar. 
raingeinents and combinations of the several 
devices and parts, as well as in the details 
of the construction of the same, without departing from the scope of the said inven 
tion as he'einbefore set forth, and as de 
fined in the claims which are appended 
thereto. Hence, ii. not limit my inveil 
tion to the exact arrangements and coali 
nations of the several devices and arts as. 
described in the said specification, nor do 
confine myself to the exact details of tie : i. 
construction of the said parts as illustrated in the accompanying drawings. 

claim :- 
1. in a mufter for engines, a clair 
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element within said cylinder, said tube-like 
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lar element connected with and extending vided with perforations for conveying the 
into said relief-chamber adapted to receive 
the exhausted medium, said tubuilar element being provided with radially extending and 
helically disposed perforations for convey 
ing the exhausted medium into said relief 
chamber, a coiled relief-spring encircling the 
outer surface of said tubular element, the 
central helical pitch-line of the coils of said 
spring corresponding to an imaginary heli 
cal line around said tubular element on 
which said holes or perforations have their 
centers, and a gas-expanding element con 
nected with said tubular element into and 
through which a portion of the exhausted 
medium is passed, said gas-expanding ele 
ment having a contracted inlet-portion and a flaring outlet-portion into and through 
Which a portion of the exhausted medium is 
passed to extract the exhausted medium by 
Suction from said relief-chamber. 

2. In a muffler for engines, a chambered 
member providing a relief-chamber, a tubu 
lar element connected with and extending 
into said relief-chamber adapted to receive 
the exhausted medium, said tubular element being provided with radially extending and 
helically disposed perforations for convey 
ing the exhausted medium into said relief 
chamber, a coiled relief-spring encircling the 
Otter surface of said tubular element, the 
central helical pitch-line of the coils of said spring corresponding to an imaginary helical 
line around said tubular element on which 
said holes or perforations have their centers, 
and a gas-expanded element connected with 
said tubular element into and through which 
a portion of the exhausted medium is passed, 
said gas-expanding element having a con 
tracted inlet-portion and a flaring outlet 
portion into and through which a portion 
of the exhausted medium is passed, and an ejector-pipe connected with said gas-expand 
ing element, said pipe being formed in its 
sides with perforations through which the 
exhausted medium is extracted by suction 
from said relief-chanal;er. 3. A mi?ler for engines comprising a 
cylinder, and cylinder-heads at the respec 
tive ends thereof, said cylinder-heads being 
Provided with centially disposed openings. 
the opening in the uppei' cylinder-head be: 
ing internally screw-threaded, a tube-like 
element being externally screw-threaded in 
its upper end-portion, said screw-threaded portion being screwed into the internally 
screw-threaded opening of said upper cylii 
der-head, said tubular element being also ex 
tel'nally screw-threaded upon its lower end portion, and Said tubular element being pro 

3. 

exhausted medium from said tubular ele 
ment into the relief-chamber formed by the said cylinder, a coiled relief-spring encir 
cling said tubular element, an internally 
screw-threaded ring screwed upon the lower 
screw-threaded end-portion of said tubular 
opening of said lower cylinder-head, said 
eduction pipe having a screw-threaded por 
tion screwed into the said internally screw 
threaded ring, and the said eduction pipe being provided with a series of perforations, 
and means between said tubular element and 
said eduction pipe for exhausting the ex 
hausted medium by suction from the relief 
chamber into said eduction-pipe, substan 
tially as and for the purposes set forth. 

4. A muffler for engines comprising a cyl 
inder, and cylinder-heads at the respective 
ends thereof, said cylinder-heads being pro 
vided with centrally disposed openings, the 
opening in the upper cylinder-head being 
internally screw-threaded, a tube-like ele 
ment within Said cylinder, said tube-like ele 
ment being externally screw-threaded in its 
upper end-portion, said screw-threaded por 
tion being screwed into the internally screw 
threaded opening of said upper cylinder 
head, said tubular-element being also exter 
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nally screw-threaded upon its lower end 
portion, and said tubular element being pro 
vided with perforations for conveying the 
exhausted medium from said tubular ele 
ment into the relief chamber formed by the said cylinder, a coiled relief-spring encir 
cling said tubular element, an internally 
Screw-threaded ring screwed upon the lower 
Screw-threaded end-portion of said tubular 
element, an eduction-pipe arranged in the 
opening of said lower cylinder-head, said 
eduction pipe having a screw-threaded por 
tion screwed into the said internally screw 
threaded ring, and the said eduction pipe being provided with a series of perfora 
tions, and a gas-expanding element between 
the said tubular element and eduction pipe, said gas-expanding element being provided 
with a contracted inlet-opening and a flaring 
outlet-opening into and through which a 
portion of the exhausted medium passes and 
is expanded and by suction exhausts the 
exhausted medium from the relief-chamber 
into said eduction pipe. . In testimony, that I claim the invention 
set forth above I have hereunto set my hand 
this 5th day of December, 1911. JAMES M. SMITH. 

Witnesses: GEORGE D. Ritu AIDs, 
CHARLEs A. MA:RUDEI. 
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